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embarkation station is readily acces-
sible from each accommodation space 
and work space. Each embarkation sta-
tion must be arranged to allow the safe 
boarding of survival craft. 

§ 28.400 Radar and depth sounding de-
vices. 

(a) Each vessel must be fitted with a 
general marine radar system for sur-
face navigation with a radar screen 
mounted at the operating station. 

(b) Each vessel must be fitted with a 
suitable echo depth sounding device. 

§ 28.405 Hydraulic equipment. 
(a) Each hydraulic system must be so 

designed and installed that proper op-
eration of the system is not affected by 
back pressure in the system. 

(b) Piping and piping components 
must be designed with a burst pressure 
of not less than four times the system 
maximum operating pressure. 

(c) Each hydraulic system must be 
equipped with at least one pressure re-
lieving device set to relieve at the sys-
tem’s maximum operating pressure. 

(d) All material in a hydraulic sys-
tem must be suitable for use with the 
hydraulic fluid used and must be of 
such chemical and physical properties 
as to remain ductile at the lowest oper-
ating temperature likely to be encoun-
tered by the vessel. 

(e) Except for hydraulic steering 
equipment, controls for hydraulic 
equipment must be located where the 
operator has an unobstructed view of 
the hydraulic equipment and the adja-
cent working area. 

(f) Controls for hydraulic equipment 
must be so arranged that the operator 
is able to quickly disengage the equip-
ment in an emergency. 

(g) Hydraulically operated machinery 
must be equipped with a holding device 
to prevent uncontrolled movement due 
to loss of hydraulic system pressure. 

(h) A nonmetallic flexible hose must 
only be used between two points of rel-
ative motion, including a pump and 
piping system, and must meet SAE J 
1942. 

(i) Each nonmetallic flexible hose 
and hose assembly must be installed in 
accordance with the manufacturer’s 
rating and guidelines and must be lim-
ited to a length of not more that 30 

inches (0.76 meters) in an application 
not subject to torsional loading. 

§ 28.410 Deck rails, lifelines, storm 
rails, and hand grabs. 

(a) Except as otherwise provided in 
paragraph (d) of this section, deck 
rails, lifelines, grab rails, or equivalent 
protection must be installed near the 
periphery of all weather decks acces-
sible to individuals. Where space limi-
tations make deck rails impractical, 
hand grabs may be substituted. 

(b) The height of deck rail, lifelines, 
or bulwarks must be at least 391⁄2 
inches (1 meter) from the deck, except, 
where this height would interfere with 
the normal operation of the vessel, a 
lesser height may be substituted. 

(c) All deck rails or lifelines must be 
permanently supported by stanchions 
at intervals of not more than 7 feet (2.3 
meters). Stanchions must be through 
bolted or welded to the deck. 

(d) Portable stanchions and lifelines 
may be installed in locations where 
permanently installed deck rails would 
impede normal fishing operations or 
emergency recovery operations. 

(e) Deck rails or lifelines must con-
sist of evenly spaced courses. The spac-
ing between courses must not be great-
er than 15 inches (0.38 meters). The 
opening below the lowest course must 
not be more than 9 inches (0.23 meters). 
Lower courses are not required where 
all or part of the space below the upper 
rail is fitted with a bulwark, chain link 
fencing, wire mesh, or an equivalent. 

(f) A suitable storm rail or hand grab 
must be installed where necessary in a 
passageway, at a deckhouse side, at a 
ladder, and a hatch where an individual 
might have normal access. 

(g) A stern trawler must have doors, 
gates, or other protective arrange-
ments at the top of the stern ramp at 
least as high as adjacent bulwarks or 
391⁄2 inches (1 meter), whichever is less. 

[CGD 88–079, 56 FR 40393, Aug. 14, 1991; 56 FR 
49822, Oct. 1, 1991] 

Subpart E—Stability 
§ 28.500 Applicability. 

This subpart applies to each commer-
cial fishing industry vessel which is 79 
feet (24 meters) or more in length that 
is not required to be issued a load line 
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under subchapter E of this chapter and 
that— 

(a) Has its keel laid or is at a similar 
stage of construction or undergoes a 
major conversion started on or after 
September 15, 1991; 

(b) Undergoes alterations to the fish-
ing or processing equipment for the 
purpose of catching, landing, or proc-
essing fish in a manner different than 
has previously been accomplished on 
the vessel—these vessels need only 
comply with § 28.501 of this subpart; or 

(c) Has been substantially altered on 
or after September 15, 1991. 

[CGD 88–079, 56 FR 40393, Aug. 14, 1991; 56 FR 
47679, Sept. 20, 1991, as amended by CGD 88– 
079, 57 FR 364, Jan. 6, 1992] 

§ 28.501 Substantial alterations. 

(a) Except as provided in paragraph 
(b) of this section, a vessel that is sub-
stantially altered, including the cumu-
lative effects of all alterations, need 
not comply with the remainder of this 
subpart, provided that it has stability 
instructions developed by a qualified 
individual which comply with § 28.530 
(c) through (e). 

(b) A vessel that is substantially al-
tered in a manner which adversely af-
fects its stability, including the cumu-
lative effects of all alterations, need 
not comply with the remainder of this 
subpart, provided the stability instruc-
tions required by paragraph (a) of this 
section are based on loading conditions 
or operating restrictions, or both, 
which compensate for the adverse af-
fects of the alterations. 

(c) The following changes to a ves-
sel’s lightweight characteristics are 
considered to adversely affect vessel 
stability: 

(1) An increase in the vertical center 
of gravity at lightweight by more than 
2 inches (51 millimeters) compared to 
the original lightweight value. 

(2) An increase or decrease of light-
weight displacement by more than 3 
percent of the original lightweight dis-
placement. 

(3) A shift of the longitudinal center 
of gravity of more than 1 percent of the 
vessel’s length. 

(d) In determining whether or not a 
vessel’s stability has been adversely af-
fected, a qualified individual must, at a 

minimum, consider the net effects on 
stability of any: 

(1) Reduction of the downflooding 
angle; 

(2) Increase in the maximum heeling 
moment caused by fishing gear or 
weight lifted over the side due to 
changes in lifting arrangement or ca-
pacity; 

(3) Reduction in freeing port area; 
(4) Increase in free surface effects, in-

cluding increased free surface effects 
due to water on deck associated with 
any increase in length or height of bul-
warks; 

(5) Increase in projected wind area; 
(6) Decrease in the angle of maximum 

righting arm; 
(7) Decrease in the area under the 

righting arm curve; and 
(8) Increase in the surface area on 

which ice can reasonably be expected 
to accumulate. 

§ 28.505 Vessel owner’s responsibility. 

(a) Where a test or calculations are 
necessary to evaluate stability, it is 
the owner’s responsibility to select a 
qualified individual to perform the test 
or calculations. 

(b) Test results and calculations de-
veloped in evaluating stability must be 
maintained by the owner. 

§ 28.510 Definition of stability terms. 

Downflooding means the entry of sea-
water through any opening into the 
hull or superstructure of an undamaged 
vessel due to heel, trim, or submer-
gence of the vessel. 

Downflooding angle means the static 
angle from the intersection of the ves-
sel’s centerline and the waterline in 
calm water to the first opening that 
cannot be closed weathertight and 
through which downflooding can occur. 

Flush deck means a continuous 
weather deck located at the uppermost 
sheer line of the hull. 

Forward perpendicular means a 
vertical line corresponding to the 
intersection of the forward side of the 
vessel’s stem and the vessel’s waterline 
at the vessel’s deepest operating draft. 

Open boat means a vessel not pro-
tected from entry of water by means of 
a complete deck, or by a combination 
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